Abstract: Toxin B -trichothecene deoxynivalenol (DON) is the most frequent Fusarium mycotoxin in Fusarium head blight (FHB) disease produced by Fusarium fungi. Thirty-one samples of naturally cultivated winter wheat were collected from different localities in Slovakia and evaluated for DON content, and after an artificial inoculation twelve of winter wheat cultivars were evaluated for FHB, fusarium damaged kernels (FDK) and DON content (resistance Type I and II) during two years. Plants were inoculated at anthesis with a conidial suspension of Fusarium culmorum (W. G. Smith) Sacc. The highest mean contents of DON 1.641 ppm were found in produced potato region (PPR) and 1.654 ppm in produced sugar beet region (PSBR). A positive correlation was found between DON content and rainfall, and a negative correlation was found between content of DON and temperature. 
Introduction
Winter wheat (Triticum aestivum L.) is frequently infected by head pathogens as are the species of Fusarium spp. resulting in head blight disease (Fusarium head blight, FHB). Head infection with fungi of the Fusarium spp. group may cause yield and quality decrease and contaminating cereal products with mycotoxins. The species frequently associated with FHB of wheat and other small grain cereals are F. graminearum Schwabe, F. culmorum (W. G. Smith) Sacc., F. avenaceum (Fr.) Sacc. in Europe. At least 12 additional Fusarium spp. have been reported on wheat grains, but they are generally regarded as less important (Parry et al. 1995; Bottalico & Perrone, 2002) . The influence of several factors as different climatic conditions can lead to a change in Fusarium profile region from to region. In Slovak and Czech Republic the most common Fusarium species involved in FHB in wheat were F. culmorum and F. graminearum (Šrobárová & Vašková 1987; Šrobárová 1995) . Many Fusarium species produce different mycotoxins in the course of their growth, but the mycotoxin deoxynivalenol (DON) is probably the most frequently detected B -trichothecene in grains. DON has been detected in cereal grains worldwide in Europe in Germany, Poland, Norway, Finland, Czech Republic and in other countries (Placinta et al. 1999; Šíp et al. 2002) . Results confirming occurrence of DON in cereal products, for example flour, the bread pointed at its importance. In Italian study has shown that 84% of samples of the Italian cereal foods were contaminated with DON at levels from 0.007 to 0.930 ppm (Cirillo et al. 2003) . DON is toxic and in nutrition can cause a reduced feed intake, a considerable loss of body weight, vomiting in exposed animals and it is hazard to humans and animals (Rotter et al. 1996; Čonková et al. 2003) . It inhibits the synthesis of DNA, RNA and protein synthesis at the ribosomal level (Rotter et al. 1996) . The cultivation of resistant cultivars with low FHB is the best method for low DON accumulation control of course with appropriate crop management practices. DON is very stable component during storage, grinding grains and eventually cooking (Ehling et al. 1997) . The question of mycotoxins in cereal grains is very serious in the world; several countries including the European Union are preparing to introduce maximum levels of DON trichothecenes in cereals. Slovak Republic has regulatory limit for DON 0.5 ppm in cereals food including rice and maize for human. Genetic resistance of plants offers the greatest economical and ecological potential for reducing FHB.
The aim of this study was carried out to obtain the latest data on the occurrence of mycotoxin DON in samples of the winter wheat from different production areas in natural conditions of Slovakia. In addition, we evaluated the accumulation DON and attack of reg- istered winter wheat cultivars to FHB after artificial inoculation with F. culmorum in one locality.
Material and methods
In the vegetative period of 2004 DON monitoring in winter wheat grains was carried out in eleven localities of Slovakia (Table 1) . Approximately 500 g of kernel samples sent by farmers to the Institute of Plant Production in Piešťany immediately after the harvest were stored in refrigerator under 5
• C. Quantitative analysis of the mycotoxin (DON) in kernels was determined by ELISA on RIDASCREEN FAST DON kits from R-Biopharm GmbH (Darmstadt, SRN). Samples of kernel were ground (Ultra Centrifugal Mill, type ZK 100) and 1 g of the sample was shaken with 20 mL of destilled water. The filtrate in dose 50 µL was used for analysis. The kit was measured at 450 nm with a MRX II Microplate reader (Dynex Technologies). Variation amplitude was used for statistical evaluation of the results.
In October 2002 and 2003 in conditions of Piešťany (PMaR -Produced maize region) the plot experiments with two blocks (inoculated and uninoculated block) were established. There were 5 rows on the plot, with 1 m lenght, 150 mm row spacing. Twelve cultivars registered in Slovakia were included in the experiment. The highly aggresive isolate of F. culmorum from winter wheat, the locality Radošina, was used for inoculation of the cultivars. At anthesis, two methods of artificial inoculation were used. Twenty five heads were inoculated under pressure sprayer (type DOLLY) to test for reaction to initial infection (resistance Type I). Ten heads were used for inoculation of cotton methode to measure the spread within the head (resistance Type II) (Schroeder & Christensen 1963) . For the Type I -heads were sprayed with 25 mL of inoculum (inoculum contained 50,000 spores per mL) and for Type IIthe second method of inoculation was used: small piece of cotton soaked with the inoculum was introduced with forceps between the lemma and the palea of the spikelet in the center of the spike. After inoculation, the spikes were covered with plastic bags for 24 hours. The heads were visually evaluated according to a scale 0-100% (Babajanc 1988 ) in three dates. The first evaluation took place when the first symptoms of disease appeared -10 days after inoculation, the second 15, and the third 20 days after inoculation. The percentage of damaged spikelets were expressed in arcsin for statistical evaluation. The heads were harvested and Fusarium damaged kernels (FDK) were scored in the individual inoculated heads and were also expressed in arcsin for statistical evaluation. For statistical evaluation FHB and FDK simple analysis of variance was used. The content of deoxynivalenol in grains of the cultivars was evaluated using ELISA as was already mentioned. Pearson's correlation between factors was evaluated by the simple linear correlation analysis.
Results
The contents of DON in samples collected from 11 localities in Slovakia represent four regions characterised by different soil types and wheater conditions ( Table 1) . The means of DON content varied between 0.119 ppm and 3.119 ppm. The variation amplitude ranging from 19.60% to 339.06% indicates that significant differences exist between lands (A to E) including the locality. The results show that the highest mean contents of DON (1.641 ppm) were found in produced potate region (PPR) and 1.654 ppm in produced sugar beet region (PSBR). The means of DON content varied between 0.577-3.119 ppm, with the exception 7.247 ppm (locality of T. Teplice) and 0.344-3.119 ppm by brown soil types (BS). The lowest content of DON was found in produced moutain region (PMR). The greatest differences in the contents of DON were investigated in produced maize region (PMaR) with respect to soil types. The highest altitude, temperature and rainfall are close and it was found high correlation between altitude and temperature (r = −0.94 * * ) and the lower correlation between altitude and rainfall (r = 0.53). The positive correlation was found between the DON content and rainfall (r = 0.77 * * ). These results explain 59% of variation of DON content in wheat samples by localities. The temperature was negatively correlated with DON content (r = −0.32).
Twelve registered cultivars were analysed for content of DON in grains after artificial inoculation with F. culmorum by spraing method for resistance to invasion (Schroeder & Christensen 1963) . b) Resistance to spreading of the pathogen ( (Schroeder & Christensen 1963) (Type I) and point method for resistance to spreading within a spike (Type II) ( Table 2 ). The DON mean contents in twelve cultivars were different in both years. .41% a 9.61%) and by Type II (r 2 = 67.2% a 42.2%) indicate, that not all cultivars had similar FHB and FDK (Šárka and Zerda). The level of DON accumulation is statistically dependent on FDK. These results were confirmed by relationship between the DON content and degree FDK from analysed cultivars in average both years by resistance Type I was (r = 0.70 * ) and Type II was (r = 0.78 * * ) in experiment with artificial infection with F. culmorum isolate. The FDK in the sample of analysed wheat may be of the marker for DON content prediction in grains.
Discussion
The results obtained during one year about unstable of FHB occurrence in various soil-climate conditions of Slovakia are harmonized with literature knowledges (Mesterházy 1988) . The factors, which have a positive influence on development of FHB are not only unsatisfactory cultivation measures, but moist and warm conditions, respectively localities and especially frequent rainfall in flowering stage (Miller 2002) . Different localities, where wheat samples were collected from, have been expressed in different contamination on grains with DON. FHB of cereals is in continuity with mycotoxin contaminate of agriculture products the problem of the whole world in last years (Placinta et al. 1999; Miedaner et al. 2002) . Data about head blight of cereals epidemic occurrence in the 1998 from Hungary, Canada, USA, and in Germany are well -known and considerable contamination of grains with mycotoxins in this year, which content oversteped license limit (Ruckenbauer et al. 2001) . In the vegetative period of year 2004 nearly half from followed accessions have been over -limited by content of DON mycotoxin in Slovakia. It is generally well-known, that one of the most important measure, how to prevent penetrate the mycotoxin from wheat grains to food chain, is cultivation of cultivars with disease resistance. The cultivars with total resistance to FHB are not avaiable, but the significant differences between cultivars existes. There were found out the differencies in FHB in Slovakia (Šrobárová & Vašková 1987) and in mycotoxin DON production (Arseniuk et al. 1999; Mesterházy et al. 1999; Perkowski et al. 2002) . We have confirmed the obtained results also among Slovakian cultivars in experiments for both types of resistance. Resistance to head blight has a quantitative character and the resistance Type II is possible to control by more simple genetic mechanism. Therefore, data of contamination by DON of registered cultivars in Slovakia by resistance Type II (14.5-156.0%) are moved expressiver to data with lover contaminations DON as by Type I (48.4-176.3%). It was found out broader amplitude in content of DON mycotoxin by susceptible cultivars that by cultivars with the lower percentage of fusarium grains. Some sources from literature indicate (Mesterházy et al. 1999; that it may be due to the structure of analysed cultivars. Comparing following cultivars according to the FDK and DON content, some cultivars with lower infestation of the FDK in resistance Type II (14.25-41.05%) had higher toxine content (Viginta). A low DON content was found out in cultivar Alka. According to the literature sources some cultivars can degrade DON (Parry et al. 1995; Miller 2002 ). This was named as the resistance Type IV (Miller 2002) beside cultivars which are resistant to the toxins (resistamce Type III). The other authors recommend for prediction of DON content the weight 1000 grains reduction (Šíp et al. 2002) .
